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WI ABSTFU~ 

An oxadiazok of the formula 

wherein n is 0, 1, 2, 3, or 4 when X is -F but n is 0, 1, 
ur 2 when X is --NO;. Tkse oxidiazules are useful as 
energetic plasticizers for explosives. 
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wherein X and n are defined above. 
2-POL~?;rTROALK~‘L-5-PERFLLrOROALK~’L- The oxadiazoles of this invention are useful as ener- 

I- 

I,3,4-OXADIAZOLES gctic plasticizers for plastic bonded explosives made 
from fluoropolvmers and nitro organic and inorganic I c 

BACKGRULXD OF THE INVENTIOY 5 explosive fills. 

This invention relates to plasticizers and more partic- 
ularly to energetic plasticizers for plastic bonded explo- 
Si t#eS. 

DET.4ILED DESCRIPTHX OF THE 
PREFERRED EMBODIMEKT 

A number of new fluorinated binders [for example, The high energy plasticizers of this invention may be 
PerfIuoroalkyl polyformals as described by H. G. I0 represented by lhe formula 
Adolph and J. M. Goldwasser: U.S. Pat. No. 4,740,579 
(1988) and LX. Pat+ No. 4,740.628 (1988)] have recentlv 
become available and energetic formulations that c& 

K -N 
I1 II 

tain these new fluorinated binders along with nitro ox- 15 CFKF2),- C , 
0 

/C-CH;CW$W:)JS 

idizers/explosives (HMX. for example) have been pre- 
pared. These new highly fluorinated binders exhibit 
quite different chemical properties compared to the 

where X is either a nitro group (--N@) or a fluorine 

nitro oxidizers/explosives. Because of these differences 
atom (-F). If X is --NUz, then n is preferably 0, 1, or 
2. However, if X is -F, then n is preferably 0, I, 2; 3, or 

in propenies, the usual nitro plasticizers (FEW, NG, 20 4 
* TMETN) used in the formulations arc attracted toward 

the nitro oxidizer/explosive and not the fluorinated 
Specifically, the preferred energetic plasticizers (ox- 

binder. These differences in the attraction of the nitro 
aiazoles) are: 

plasticizer for the binder and oxidizer can cause the 11) 2-(3,3,3-trinitropropyl)-5-(ttifluoromethyl)- 1,3,4- 

plasticizer to migrate during storage of the formula- z5 
oxadiazole (with X =--NO2 and n=O): 

(21 20(3,3,3=trinitropropyl)-5-(perfluoroethvl)m I ,3,4- 
* tions. 

It would be desirable to have an energetic piasticizier 
oxadiazole (with X=--NO2 and n- 1): 

that would not migrate as much as present energetic 
(3) 2-(3,3,3-trinitropropyl)-SD@erfluoroprop!,l)- 1,3,4- 

plasticizers. 
oxadiazole (with X =-NO2 and n = 2); 

(4) 2-(3-nuoro-3,3-dinitroprop?rl)-5-(tnnuoromethyl)- 
%-&WARI’ OF THE IWEYTIQN 20 1,3,4-oxadiatole (with X = -F and n = 01; 

Accordingly. an object of this invention is to provide (-5) 2-(3-fluoro-3,3-dinitropropyl)-fi-(perfluoroeth~l)- 

ne\ii’ energetic plasticizers. 
1,3,4=uxadiazole (with X = -F and n = 1); 

Another object of this jwention is to provide neu- 
(6) 2-(2-fluoro-3,3-dinitropropsl~-~-(perfluoropropy~)- 

energetic plasticizers ulhich are attracted blq both nirro 24 
1,3.4-oxadiazale (with X = -F and n = 2); 

compounds and fluoro compounds. -- (7) 2-(3-fluora-3,3-dinitroprop~~)-5-(perfluorobut~~l)- 

A further object of this invention is to pro\*ide neu- 
1.3.4.oxadiazole (with X =-F and n = 3): or 

energetic plasticizers with less tendency to migrate in 
(8) 2-(3-nuorog3.3-dinitropropyl)-5-(perfluoropentyl)- 

plastic bonded explosi\res with fluoro polymer binders 
1.3.4.madiatole (with X =-F and n = 4). 

and nitro explosi\*c fills. 
The preferred values of n are selected for X=-NO: 

These and other objects of this invention are accom- 
4o and for x=- F to specify compounds that have melr- 

plished b!. pro\-iding: 
ing points that make them*suitable for use as plasticizers. 

Oxadiazoles of the formula 
These plasticizer molecules have 3 distinct parts At 

one end of the molecule is a perfluoroakyl group such 
as -CF:, -CF$ZF:\. --CF~CF~CFJ, 

‘5-s 45 
ii ii 

-CF~CF:CF~CFJ. - CF2CF$ZF:CF;CF3. etc. At the 

CF ?KF: ~!.--c , C-CH$H$CSO:i:X other end of the molecule is a polynitroalkyl group such 
0’ as --CH$X$Z(NO2):, --CH:CH:CFWO:h. etc. At 

the center of the molecule, separating these two distinct 

wherein X is -SO? or -F and wherein if N is -X0-. 5O end groups. is a bulky I .3,4-oxadiatole group, 
thennis& 1,~ 2. but if X is -F, then n is 0, 1, 2, 3, or c 
4. s-s 

These oxadiazoles are prepared by the following ir II 
reaction sequence: -C 

‘0’ 
c-. 

C~.KF~I,C~=OISHHH~ - CIC(=O~CH!CH:C(SO:)=>; All of this enhances the attraction of the energetic plas- 
1 tic&r for both tile polyfluoro binder polymer and for 

\1 
the very difkenr nitro groups un the explosive filler. 
.4s a resuh, migration of the plasticizer away from ei- 

6Q ther the binder or the expiosive filler is great!y reduced. 
The enereetic plasticizers (uxadiazolesj are prepared 

by the follcking reaction sequence: 
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wherein X and n are as defined above. 
These preferred oxadiazoles (1 through 8) are pre- 

pared from the corresponding N-@olynilroacyl)-N’- 
(pernuoroacvl~hvdrazines: 
(I A) N-(4:4.4-~rjnitrobutyry~)-~‘-(trifluoroacetyl)hy- 

15 

drazine, 
CF_7C(-n)~HNHC(~~C~~CH~C(NU~)j; 

(Z-4) ~nj4.4,4-~rinitrobutyryl)-N’-@erfluoroprl)- 
hvdrazine, 
~F~CF~C(--~)NHNHC(--~)CH~CHIC(NO~)~; 

20 

(3A) ~:-(4.4.4-triaitrobutyryl)-N’-(pernuoroburyryl)hy- 
drarine 
CFtCF2CF~C(-rs)~HN’HC(cV)CH2CHIC- 

(SO:):: 
(4A) N-(4-fluoro-4.4-dinitrabutyryl)~~’-(t~- 

25 

fiuoroacetvl)hvdrarine. 
CF-rC(-ri)NHNHC(~~CH~C~~CF(~~~)~: 

(5A) ~-(4-fluoro-4.4-dinitrobutyr~~)-h”-(perfluoropro- 
pionyl)hykarine, 
CFICF~C(-~~~~~~~C(~)C~~CH~CF(NO:: 3u 

64 1 N-(4-fluoro-4.4-dinirrob~tyr~l j-S’-{per- 
fluorobut~rvl)hvdrazine. 
CF;CF$F&& jMN-K(~)CH~CH:CF- 

(NO&: 
(7-4) S-4-fluoro~3.4-dinitrobutvrvl)-~’-(perfluoropen- 3s I I 

tanoyl)hydrazine 
CFICF:CF~CF~C(~)~H~~C(--~)CH~CH~CF- 

CW: j:: or 
(8A) ~-(4-fluoro-3,s-dinitrobut~r~l)-~’-(perfluorohex- 

anoyl)hydrazine. 40 
CF7CF~CF~CF~CF~C(~)?;~?;HC- 

(--n)CH~CH~CF(SU+ 
by cpcfization of the hy&azine (1.4 through 8A) using 
phosphorus pentachloridt in refluxing U-dichloroe- 
thane. Examples 2,4,6.8.10, and 12 illustrate this qcliza- 4S 
tion reaction. 

The selected ~-(polvnitroacvl)-~‘-(.perfluoroacvll- 
hydrazine is prepared b>’ conde&ing a 

I s 

perfluoroacyl hydrazine that is ~-(trifluoroacetyl)hy- 
drazine. 50 
CF~C[~)NHXI+; 

K-( perfluoropropion~wl)h!ldrazine. 
CF?CF$Z(a)NHN-i~; 

N-(pernuoro~utprvl)h~drazine. 
CF=CF$ZF:C(--n)NHNH:: or 55 

N-(perfluoropentano~l~h~drazine. 
CF~CF1CF2CF~C(~~~WI\;H~~ 

with a poIynitroacy1 chloride that is 
4A~rinitrohutyyl chloride. 

C1CcA3,CHg-i~C(Nu~j~: or 40 
4-fh0r&,4- fluoro-4.4-dinitro~utvr~l chloride, I I 

C~C(~1C~~CH~CFINO~~~. 
Pvidme i3 added to&be reac%on mrxture to neutrake I 
the hydrochloric acid that IS Mxrated during rhe reac- 
MUI. Thl~ reaction 1s illustrated b> exampies i. 3, 5, 7, 9. .bi 
and ! 1 

The preparation of perfluoroac!*I h>.drarmes. 
CFKFy C~~NTW:, hwe been described by H. 

4 
C. &own et al. Juumol c@gunic Chemisl~, 26( 11 )I P. 
4407 (1961), herein incorporated in its entirety. Their 
procedures were repeated to produce 
CF_tCF$Z(--n)NHXH2 and 
CF~CF~CF~C(=O)NHNH~. The perfluoroacvl hvdra- w I 
zinc CFJCF~CFJCF:CFJCF~CF~C(S)SHNH~ was 
not reported but this material (mp 103°-1040 C.) ws 
easily formed by applying their method. For 
CF3C(~)NHNW~, they report a melting point of 
143°-144m C. but this is apparently an error. The melting 
point for this compound was found to be 42’43” C. and 
was prepared as follows: To 4.5 g (0.032 mole) of ethyl 
trifluoroacetate stirred in an ice bath was added 1,O g 
(0.032 mole) of anhydrous hydrazine (9% min) in 3 mL 
of methanol. After 16 hours at rmrn temperature, meth- 
ylene chloride (15 mL) was added and the volatiles 
were removed by distillation (bath temprature was 
eventually raised to 100’ C. and held until distillation 
stopped). After cooling, 20 mL of methylene chloride 
WZIS added and the mixture was stirred to produce an 
insoluble solid. The solid (mp 128”~133’ C.) was re- 
moved and the filtrate was cooled to -20’ C. to give 
1.7 g, mp 3%38* C. Recrystallization from methylene 
chloride gave I.1 g of N-(trifluroacetyl)hydrazinc, mp 
42”-43’ C. 

The 4,4,46nitrobutyrpI chloride (Chemical Ab- 
stract Number 36638-86-5) staning material was pre- 
pared by refluxing 4,4.Qltrinirrobutvric acid with an 
excess of thionyl chloride for 20 ho&s before the mix- 
ture was concentrated in vacua and the product dis- 
tilled as taught by Marvin H. Gold. et al. in an article 
titled, “Preparation of Aliphatic gem-Dinitro 
Monoisocvanates and Derivatives,” Jatrrnal of @onit 

Chemis& 1962), vdume 27, pages 334-335. at pape 
334, column 2, herein incorporated by reference in its 
entirety. 

The 4-flu6ro-4,~trinitrobut!,ryl chloride starting ma- 
terial can be prepared in a similar manner. 4-F1uoro+4- 
dinitrobutyric acid is added in portions with stirring to 
an excess of thionyl chloride at 18*-W C. The homage- 
neous solution formed is then heat sIOWI?; to boiling 
where it is kept for about 2 hours. The excess thionyl 
chloride is then distilled off. The 40fluoro-4.Mrinitrobu- 
tyryl chloride product is then distilled off under vac- 
uum. This procedure was taught by L. T. Eeremenko er 
al. lzves~lw Akodemil Xarrk SSR, Ser(vo Khimicheskqa 
30. 6, pp 3331-1336 June, 1969. 

The general nature of the invention having been set 
forth, the following examples are presented as specific 
illustrations thereof. It will be understood that this in- 
vention is not limited to these specific examples, but is 
susceptible to varjous modifications that will be recog- 
nized by one of ordinary skili in the art. 

EXAMPLE 1 
E\:-(4.4.4-Trinitrob~t~r~l)~~‘-(perfluorooctanovl~h~dra- - 

zine 

TO a stirred solution of 0.9 g (0.0036 mole) of 44.4 
trinitroburyryl chloride in 15 mL of anhydrous diethyl 
ether at 25’ C. was added 1.05 g (0.0025 mote) of K- 
iperfluorooctanovli hvdrazine. Pyridine (3.3 mL) was c c 
added dropwise and stirring was continued for 10 min- 
UN until the insoiubie material rurned mostiy solid. 
Dilute hydrochloric acid (55 i (10 mLI ~25 added. the 
ether solution waf; separated. drted 62:SO;). and the 
v&tiIes u*ere rem~\,ed. The serr;;soIid residue ~*a$ 
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bicarbonat stirred with dilute sodium 

insoluble solid, mp 102”- 106’ C. Crystallization from 

,P 
1.2~dlchloroethane gave the product, Ii-(4.4.4-trini- 
trobutvr~l)-N’c(per~uorooctanoyl)h2lldrazjne, 0.95 g 
(31%). mp 123’-125” C. IX XMR (acetone-dg+D:O): 
2.97 (t, 2X). 3.85 (t, 2X); IR (KBr): 3250 (N-I). 1740, 
3760 (C=U). 1610 (NO:). 125042CKL i 150 (C-F). Anal. 
Calcd for CIZH~F~~~@~: C, 22.76: H, 0.96; F, 4501; h’, 
11.06. Found: C, 22.65; kI+ 1.00; F? 44.70; N, 11.18. 

EXAMPLE 2 

2-(3.3,3-T~nitropropyl)-5-(perfluoroheptyl)- 1.3,4- 
uxadiazole 

A mixture of 0,47 g (0.74 mmole) of N-(414,4-trini- 
trobut).ryl)-h”-(perfluorooclanoyl)hvdratine and 0.065 
g (0.003 mole) of phosphorus pentachloride in 6 mL of 
1,2-dichloroethane was heated at reflux temperature for 
4 hours. The volatiles were removed to give a solid, 
which was washed with water, and then chromato- 
graphed on Silica gel 60 (CH:Clz as eluent) to give the 
product 2-( 3.3.3-trinitropropropyl)-5-(perfluorohept yl)w 
1,3,4-oxadiazole, 0.35 g (78%). mp 70-71” C; 1H NMR 
(aceroned6) 3.83 (m. 2H). 4.23 (m. 2H): IR (KBr): no 
XX or Cd; 1620. 1605 (N02). 1250-l 140 (C-F). 

Anal. Calcd for C~~li~Fl+@:: C. 23.43; H. 0.66; E, 
46 ?i* ‘\; 11.38. l --a * I 

-Found: C, 23.26, H. 0.66; F. 47.29; 5, 3 I .a. 

EXAWLE 3 

P 
zinc (3A) 

To a solution of 1.0 g (0.0031 mole) of 4.4.4.rrini- 
trobutyryl chloride in anhydrous diethy ether (10 mL1 
stirred at 20” C. (water bath) was added 0.9 g (0.m39 
mole) of ~-(heprafluorobutyr~l)hydratinc. The mixture 
became thick with precipitate and sufficient ether (10 
mL! was added to allou. efficient stirring. Pyridine @*CtrS 
ml. 0,NW mole) ~‘as added drop&e and the mixture 
timas stirred for 5 minutes before 5% hydrochloric acid 
(10 ml) was added. The ether laver was dried (Naz. 
SOd. the t.-olariles u*erc removed&d the residue ws 
stirred with water to gwe 1.5 gF mp 156’-150’ C. Crys- 
tallization from 1.2-dichloroerhane gave the product. 
~-(4,4.4-trinitrob~t~r~~ )-~‘~(perfiuorobut~r~l)hydra- 
zine. I .2 g (70%) mp 154”-126’ C.; W XMR (acetone- 
dg” DZO): 2.98 (t. 2H). 3.87 (t. 2H). 

EXAMPLE 4 

6 
EXAMPLE 5 

N-(4 

A mixture formed by adding 0.77 g (0.0W3 mole) of 
N-(perfluoropropionvl)hvdrazine to a soiurion of 1.05 g 
(0.0043 mole) of 4.4.4~trinirrobutynl chloride in 30 ml, 
of anhydrous diethyl ether was s&red at 20’ C duting 
the dropwise addition of 0.35 mL of pyridine. After 5 
minutes, dilute hydrochloric acid (10 mt) was added, 
and the ether layer was separated and dried (MgSQ). 
Removal of volatiks gave a semisolid which was stirred 
with dilute sodium bicarbonate to give 1.0 g, mp 
105*~118” C. Crystallization from 1.2dichloroethane 
gave the product, ~-(4,4,4-trcinitrobut~~~)-N’-Cper- 
fluoropropionyl)hydrazine, 0.65 g (41%), mp 123% 25” 
c - JH 
2i;). 

NMR (acetone-de$-&O): 2.95 (t, 2H); 3.85 (t, 

EXAMPLE 6 

2~(3,3,~-Trinitropropyl)-5-~rfluoroeth~~)-l.3,4- 
oxadiazole (2) 

A solution containing 0.6 g (0.0016 mole) of N-(4.4,4- 
trinitrobutyryl)-N’-(perfluoropropionyl)hydrazint and 
0.8 g (0.0038 XII&) of phosphorus pentachloride in 7 
mL of I,2=dichloroethane was heId at refIux tempera- 
ture for 4 hours before the volatiles were removed to 
give an oil residue. The residue was dissolved in 
C&C32, washed with water, and chromatographed on 
Silica gel 40 (CHzCI? as eluent) to give the product, 
2-(3.3,3-trinitraprops~)-S~~e~~~r~thy)- I .3.4- 
oxadiazole, 0.4 g (70%), mp 36’-38’ C. 1H ?iMR (ace- 
tone-d& 3.80 (m, 2W). 4.20 (m. 2H). 

Anal. Calcd for C#&K@r: C. 23.03: H. 1. IO; F, 
26.02: N, 19.18. Found: C, 23.01; %I. 1.10; F, 24.15; h’, 
19.58. 

EXAMPLE :: 
N-(4.4.4-Trinitrobut~~r~~~-~‘-(trinuoroacervl)hvdratine 1 . , I 

(1.4) 
To 1.65 g (0.007 mole) of 4.4.~trinitroloutvrvl chlo- - I 

ride in 15 ml, of anhydrous dieth>*l ether stirred in a 
water bath at 15” C. was added 0.9 g (0.007 mole) of 
N-(trifluoroacetyl)hydrazine. fvridine (0.6 mL, 0.007 I 
mole) was added dropwise. After 3 minutes, dilute h>*- 
drochloric acid was added and the ether layer was sepa- 
rated and dried (Na:,SOd). The volatiles were removed 
and the residue was stirred with water and then with 
CH2C12 to give the pioduct r;c(4,4,4-trinitroburyryl)- 
I+‘-(tritluoroacetyl jhydrazine! I + 15 g (50%), mp 
154”-156” C. Crystallization from 1,2-dichloroethane 
raised the melting point to 157”-159’ C.; II-I KMR (ace- 
tone-&i D20): 2.97 (t, 2H), 3.86 (t, 2H); IR (KBr): 
333u,3m (NH). 1745. 1690 (c=a): 1610, 1590 (X02); 
1195 (<C-F). 

EXAMPLE E 
t-!3.3,3-Trinirroprop)r~)--T-ltrifiuorometh~l j-1,2,4- 

oxadiazole Cl.! 
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matography on Silica gel 40 (CHICIJ as eIuent) gave 0.4 the gave 0.93 8 (,Sl%), mp 135”~136” C. W NMR 

(acetone &-t&O): 2.80 (t, 2H), 3.36, 3.58 (d of t, 2H). g (63%) of an oil which was cooled to give solid 2- 
(,7,3.3-trinifropropvl)-5-(trifluorometh~~l)- 1.3.4- 
oxadiazole, mp 18’-f‘9” C.: IH NMR &one-d& 3.80 
(m. 2H). 4.20 (m, ?H). 

Anal. Calcd for C&JFJ~~OT: C. 22.87: H. 1.28: F, 
18.09; S, 22.22. F ound: C, 22.77; M, 1.15; F, 17.71; N, 
21.93. 

EXAMPLE 9 

N-(4-FJuoro-4.Q-dinitrobutyryl)-Ir;’-(perfluorobut~ryl)- 
hydrazine (6A) 

A thick mixture was formed after 1.0 g (0.0044 mole) 
of N-(perfluoroburyryl)hydrazine w+as added to B solu- 
tion of 0.95 g (0.0044 mole) of 4-fluoro-4,kiinitrobuty 
ryl chloride in 20 mL of anhydrous diethyl ether stirred 
at 20” C. Pyridine (0.4 mL, 0.005 mole) was added drop- 
wise and, after 5 minutes, dilute hydrochloric acid (IO 
mL) ~8s added. The ether layer was dried (NalSO.+) 
before the volatiles were removed and the residue was 
stirred with dilute sodium bicarbonate to give 1.35 g 
(76%), mp 138”-142” C. Crystallization from 1,2- 
dichloroethane gave the product N-(4-fIuoro4.4dink 
troburyryI)-N’-(perfluorobutyryl)hydrazine. 1.24 g, mp 
14311U” C; IH XMR (acetone-db+ DzO): 2.80 (t, ZH), 
3.36, 3.58 (d of I, 2H). 

EXAMPLE 10 

2-(,7-Fluoro-3.3-djnirroprop~l)-5-(perfluoroprop~~)- 
1.3.6oxadiazole (6) 

Dichloroethane 18 mL) containing 0.8 g (0.002 mole) 
of N-(4tfluoro-4.4gdinitrobut~*r~l)-S’-(per- 
fluorobutvrv~)hvdratine and 1.1 g (0,005 mole) of phos- 
phorus phntkhioride was held at reflux temperature for 
4 hours. The product residue (from removal of vola- 
tiles) was dissolved in C&CI:. washed with water and 
chromarographed un Silica gel 40 (CH?Cl: as eluent) to 
give 0.61 ,e (PO%) of an oil. Coohng the oil gave the 
product. solid 2-(3-fluoro-3.3-dinitroprupyl)-5-(per- 
fluoropropyl M.54 -0xadiazole. mp 21’Zc C.: W 
S!+IR KDC It): 3.1 S-3.75 (overlapping m). 

Anal Calcd for C&F&O:: C, 24.75: H. 1.04: F, 
39.16; S. 14.32 Found: C. 24.66; I-I. 1.00: F. 38.80; N, 
13.83. 

EXAMPLE 11 
N-(4-Fluoro-4,4-dinitrobut~r~l)-N’-(perfluoropro- 

pionyl )hydratine (5A) 
To a solution of 0.95 g (0.0045 mole) of 4-fluoro-4,& 

dinitrobutyryl chloride in 20 ml. of anhydrous diethyl 
ether stirred at 20” C. was added 0.8 g (0.0045 mole) of 

_ N-cperfIuaropropionyl)hydrazine followed by the 
dropwise addition of O,4 mL of pyridine. After 5 min- 
utes. dilute hydrochloric acid (10 mLJ was added. the 
ether layer was separated, dried (KazSUA) and the vola= 
tiies were removed to give the product Y-(4-fluoro-4.4- 
dinitrobu:~r!~li-N’-(perfluoropropionylih~drazine. I+05 
E* mP I W- l,t2’ C. Crystallization from 1.2.dichloroe- 

8 

EXAMPLE 12 
2-(3-Fiuoro-3,3-dinitropropvl)-5-(perfluoroeth~l)~1.3.e 

oxadiaiole (5) 
I 

A mixture containing 0.7 g (0.002 mole) of N-(4- 
fiuoro-4,~dinitrobutyryl)-N’-(perfluoropropionyl)hq-- 
drazine and 1 .U g (0.005 mole) of phosphorus pentachlo- 
ride in 7 rnL of I,2 cdichloroethane was heated at reflux 
temperature for 4 hours. Removal of volatiles gave a 
liquid residue w&h was dissolved in C&Q, washed 
with water, and chromatographed on Silica gel 40 ( 
C&C12 as eluent) to give 0.5 g (76%) of pure product as 
an oil. Cooling the oil gave the product, 2.(3.fluoro-3,3- 
dinitropropyl)-S-@erfIuoroethvl)-1,3,4+xadiazole, a 
solid, mp 3’4’ C.; &I NMR iCDCl3) 3,15-3.75 Cover- 
lapping m). Anal. Cakd for C7&F6N405: C, 24.86; H, 
1.19; F, 33.71; N, 16.57, Found: C, 24.75; H, 1.22, F, 
33.62; N, 16.57. 

Obviously numerous modifications and variations of 
the present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described 
herein. 

What is claimed as new and desired to be secured by 
Letters Patent of the United States is: 

1. An oxadiazole uf the formula 

wherein X is -NOI or -F and wherein if X is --NO2 
then n is 0, 1, or 2, but if X is F then n is 0, 1. 2, 3, or 4. 

2, An oxadiazole according 10 claim 1 wherein X is 
--NO) 

3. The oxadiazoIe of claim 2 which is 20(3,Urrinitro- 
propyl)+(perfluoropropyl)- 1,3,4-oxadiazole. 

4, The oxadiazole of claim 2 which is 2-(3,3,3-trinitro- 
propyI)-S(perfIuoroethyl)- l-3,4-oxadiazole. 

5. The oxadiazole of claim 2 which is 2-(3,3,31trinitro- 
propyl)-5-(trifluoromethyl)- 1,3+oxadiazoIe. 

6. An oxadiazole according to claim 1 wherein X is 
-F. 

7. The oxadiazole of claim 6 which is 2-(3.fluoro-3,3- 
dinitropropyl)-S-(perfluoropcntyl)- 1,3,&oxadiazole. 

8. The oxadiatole of claim 6 which is 2-(3-fluoro-3,3- 
dinitropropyl)-S(perfluorobutyl)- 1,3&oxadiazole. 

9. The oxadiazole of claim 6 which is 2-(3-fluoro-3,,l- 
dinitropropyl)&(perfluoropropyl)- 1,3.4-oxadiazole. 

10. The oxadiazole of claim 6 which is 2-(3-fiuoro-35 
dinitropropyl)-S@erfluoroethyl)- 1,3+oxadiazole. 

11. The oxadiazole of claim 6 whic’n is 2-(5fluoro-3.3” - 
dinirroprop>*l)-Z-( trifIuoromethyl)- 1 .X4-oxadiazok 

l * l * l 


